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Results: The healthy subject had undisrupted DMN. Patient 
DMN shows functional connectivity in PCC weakened and 
pushed inferior. The tract in the tumoral hemisphere 
connecting PFC to PCC was interrupted. In addition, LAG was 
pushed anterior by the tumor. In this case, DTI revealed 
displacement of the WM tracts connecting PCC to LAG 
anterior of the tumor. 
 
 
 
Conclusion: Our findings suggest that connectivity is 
somehow preserved in tumor patient. Surgery could explain 
the interruption of the tract on tumoral hemisphere between 
PFC to PCC. The displacement of the tract between PCC and 
LAG can be explained by anatomical shift caused by the 
tumor. The changes identified in the DMN were in strong 
agreement with the interruption and displacement of the 
tracts revealed by tractography. The weakening of the PCC 
could be explained by the interrupted tract, whereas the 
displacement of the tract did not seem to affect the strength 
of LAG. In conclusion, our results suggest that the structural 
damage induces abnormal functional connectivity. This 
agreement of functional and structural connectivity 
strengthens the belief that functional connectivity estimates 
neural connectivity. 
 
EP-1883  
Functional brain connectivity in glioblastoma patients pre- 
and post-radiotherapy 
N. Tuovinen
1Fondazione Santa Lucia, Radiology, Roma, Italy 
1, F. De Pasquale1, C. Falletta Caravasso1, E. 
Giudice2, R. Miceli2, G. Ingrosso2, R. Santoni2, A. Laprie3, U. 
Sabatini1 
2Tor Vergata University General Hospital, Department of 
Diagnostic Imaging- Molecular Imaging- Interventional 
Radiology and Radiotherapy, Rome, Italy 
3Institut Claudius Regaud, Department of Radiation 
Oncology, Toulouse, France 
 
Purpose or Objective: The aim of this study is to investigate 
longitudinal functional brain connectivity of post-surgical 
tumor patients with resting-state fMRI. This is done to 
understand changes occurring due to the combined effect of 
tumor, surgery and radiotherapy (RT). Special interest was 
given to connectivity changes in a common resting state (RS) 
network called Default Mode (DMN) and especially its 
functional hub posterior Cingulate Cortex (pCC). 
 
Material and Methods: RS-data (TR/TE=2.00s/30ms, 3T 
Philips Achieva) was acquired for three glioblastoma patients 
pre- and post-RT. Patient1 had a tumor lesion near pCC, 
patient2 had a lesion near Prefrontal Cortex (PFC) and 
patient3 near the Right Frontal Eye Field (RFEF). Karnofsky 
performance scores (KPS) were evaluated. KPS for patient1 
remained 80, for patient2 remained 90 and for patient3 
decreased from 80 to 70 post-RT. FSL was used for 
preprocessing and DMN identification (MELODIC). pCC node 
was derived from DMN and pCC-to-brain connectivity maps 
were computed. Maximum, minimum and mean dose (cGy) on 
contours of GTV and pCC were calculated and percentual 
isodoses for 30/50/70/90% were evaluated from the 
treatment planning. 
 
Results: DMN was recognizable in all timepoints although 
topology changes during the treatment were noted. When 
looking at the seed-to-brain connectivity maps (Fig.1) seems 
that RT given on the affected network hub pCC (patient1) 
helps to improve the global connectivity to frontal regions of 
the DMN. In addition, connectivity becomes more focused 
post-RT. In patient2, RT given on PFC region seems to 
increase local connectivity temporarily in the frontal region. 
For patient3 whose RT was not involving DMN, the functional 
connectivity becomes more aspecific post-RT. 
 
 
 
 
 
Conclusion: Interestingly, RT near pCC seems to increase 
global connectivity. This might be due to the fact that we are 
treating a central node and thus the communication between 
the brain regions is re-established when the central node 
improves its connectivity. In addition, seems that RT near 
prefrontal cortex helps to increase connectivity locally. 
However, as this node is not an important connectivity hub, 
there is no improvement in connectivity to far away regions. 
When RT was not involving DMN, we noted a deterioration of 
functional connectivity. Interestingly, this patient showed 
also decrease in clinical performance reflecting these 
connectivity changes. 
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Purpose or Objective: To evaluate the topological voxel-
based FDG-PET SUV changes of bone marrow including dose 
from radiotherapy for locally advanced cervical cancer 
patients and their effect on hematological toxicity. 
 
Material and Methods: Between February 2013 and 
December 2014 fourteen patients were treated with using 
advanced radiotherapy delivery technique (IMRT or VMAT). 
Diagnostic FDG-PET with low-dose CT whole body scans were 
performed before and after radiotherapy (preRT and postRT - 
PET/CT). During the chemotherapy (six planned cycle) 
hematological toxicities were gathered for hemoglobin 
(HGB), white blood cell count (WBC), absolute neutrophil 
count (ANC) and for pallet count (PLT). Co-registration 
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between the three CTs (2x PET/CT and planning CT) were 
performed using the optical flow uni-modality deformation 
algorithm of Mirada RTx (version 1.6.2, Mirada Medical, 
Oxford, UK). Based on the CT information two region of 
interest (ROI) were defined: Body (only extracranial region) 
and bone marrow “BM” (using auto-thresholding followed by 
manual exclusion of CT contrast agents). Each non-CT 
modality were resampled to match the preRT-PET ROI 
statistics of original and resampled dataset were compared. 
Voxel-based data were extracted for each patient dataset 
and heuristic programmatic statistical correlation were 
performed using Python (version 2.7). Sub-regions defined as 
followings: within/outside of irradiated region (voxels above/ 
below 1 Gy), active/non-active BM (above/below the preRT 
SUV average), and dose to absolute/relative volume of X Gy 
(where X represents any dose between 0 and 50 Gy). 
Correspondence between SUV changes and the dose were 
tested as well. All information was used to identify 
correlation with observed hematological toxicity (on 
logarithmical scale) with p<0.05 significance level. 
 
Results: The average number of voxel were 662.352 and 
50.652 for Body and BM. 70/75 parameters of original and 
resampled volumes were within +/- 0.1 g/ml or Gy and 
considered as clinically equivalent. PreRT and postRT SUV 
changes in function of delivered dose correlated significantly. 
For HGB no predictive value were identified. Absolute volume 
receiving at least 30 Gy of dose of the active BM determined 
nadir WBC (p = 0.033) and nadir ANC (p = 0.014) (see Figure 
1), while total BM only correlated with nadir WBC (p=0.041). 
Nadir PLT was determined by preRT SUV of the irradiated 
(>1Gy) active BM and the slope of the SUV changes between 
preRT and postRT SUV.  
 
 
 
Conclusion: Active and total bone marrow region receiving at 
least 30 Gy should be monitored to reduce possible 
hematological toxicity. Voxel-based evaluation of functional 
imaging with dose information is a valuable option especially 
in combination with programmatic heuristic statistical 
testing.  
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Purpose or Objective: Intravoxel incoherent motion (IVIM) 
MRI provides simultaneous estimates of both, perfusion and 
diffusion traits of tissue. In standard algorithms, a fixed 
threshold is set to separate the perfusion from the diffusion 
component of the MR signal acquired. This fixed threshold 
does not account for potential differences between tissue 
types or for a variation of the perfusion component induced 
by a pathological condition. In this study, the validity of a 
novel multi-step parameter-free IVIM algorithm independent 
on a priori assumptions was tested in a cohort of brain tumor 
patients and compared to arterial spin labeling (ASL) 
measurements. 
 
Material and Methods: Six patients with malignant brain 
tumors grade III-IV (glioblastoma n=3, anaplastic astrocytoma 
n=3) have been included in this prospective study. Patients 
underwent a single MR examination comprising morphological 
imaging, diffusion weighted imaging for IVIM and 
pseudocontinous arterial spin labeling (pCASL) for estimation 
of the cerebral blood flow (CBF). The diffusion coefficient 
(DC), perfusion fraction (fp) and pseudo-diffusion coefficient 
(D*) were computed pixel-wise using a multi-step parameter-
free algorithm for IVIM. Regions-of-Interest (RoIs) were drawn 
over tumor areas, necrotic regions, edema, and gray matter. 
Spearman correlation was used to evaluate the correlation 
between the different parameters. 
 
Results: In all patients, adequate image quality of IVIM 
datasets allowed for the pixel-wise computation of the 
perfusion and diffusion maps in good quality. Quantitative 
ASL perfusion values were in the order of 60 ml/100g/min, 
and tumor and perifocal edema slightly lower (Table 1). The 
statistical evaluation of the RoI analysis showed that CBF 
positively correlates with the perfusion-dependent IVIM 
parameter D* (rho CBF vs. D*: 0.574) and the product fp*DC 
(rho CBF vs fp*D*: 0.432). A slightly negative correlation 
between CBF and DC (-0.424) and CBF and fp (-0.217) was 
found. 
 
 
 
Conclusion: Perfusion-related IVIM parameters correlated 
well with tissue perfusion measured by ASL. The new 
parameter-free algorithm for IVIM seems therefore to be 
reliable for perfusion measurements in brain tumor patients. 
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Purpose or Objective: Atlas-based autosegmentation is an 
established tool for segmenting structures for CT-planned 
head and neck radiotherapy. MRI is being increasingly 
integrated into the planning process. The aim of this study is 
to assess the feasibility of MRI-based atlas-based 
autosegmentation for organs-at-risk (OAR) and lymph node 
